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VEHICLE ASSIST HANDLE ASSEMBLY
HAVING A STORED ASSEMBLY TOOL

FIELD OF THE DISCLOSURE

The present disclosure generally relates to assist handles,
and more particularly relates to a vehicle mounted assist
handle assembly having an accessory.

BACKGROUND OF THE DISCLOSURE

Automotive vehicles are commonly equipped with handle
structures referred to as passenger assist handles for pas-
sengers to grasp with their hand when entering and exiting
the vehicle and during maneuvering of the vehicle. Assist
handles can be particularly useful for off-road-style vehicles
while driving on rough road conditions. In off-road style
vehicles and other types of vehicles, it may be desirable to
provide an accessory with the assist handle, particularly for
customizable vehicle interiors.

SUMMARY OF THE DISCLOSURE

According to a first aspect of the present disclosure, an
assist handle assembly for a vehicle 1s provided. The assist
handle assembly for a vehicle includes an assist handle
configured to be gripped by a user, a releasable connector
configured to secure the assist handle assembly to a struc-
tural component of the vehicle, the connector comprising a
fastener having a key surface, a storage compartment pro-
vided 1n the assist handle, and an assembly tool configured
for engaging the key surface of the fastener during assembly
and disassembly of the connector from the structural com-
ponent of the vehicle, wherein the assembly tool 1s stored in
the storage compartment.

Embodiments of the first aspect of the disclosure can
include any one or a combination of the following features:
the storage compartment has a cover;
the storage compartment further comprises a holder

within the storage compartment for holding the assem-

bly tool;

the assembly tool comprises a screwdriver;

the assembly tool comprises a wireless communication
device for communicating with a wireless communi-
cation device on the vehicle to determine 11 the assem-
bly tool is located on the assist handle assembly;

the wireless communication device comprises a wireless
signal transmuitter;

the assembly tool further comprises a battery;

the wireless communication device on the vehicle com-
municates with a controller to determine the location of
the assembly tool;

the controller processes a wireless signal received from

the assembly tool and determines the location based on
strength of the wireless signal;

the vehicle has a plurality of signal receivers for receiving

the wireless signal, and wherein the controller deter-
mines the location based on signal triangulation;

an output device for indicating the location of the assem-

bly tool; and

the output device comprises a display.

According to a second aspect of the present disclosure, an
assist handle assembly for a vehicle 1s provided. The assist
handle assembly for a vehicle includes an assist handle
configured to be gripped by a user, a releasable connector
configured to secure the assist handle assembly to a struc-
tural component of the vehicle, the connector comprising a
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fastener having a key surface, a storage compartment pro-
vided in the assist handle, the storage compartment having
a cover and a holder, and an assembly tool configured for
engaging the key surface of the fastener during assembly
and disassembly of the connector from the structural com-
ponent of the vehicle, wherein the assembly tool 1s stored on
the holder 1n the storage compartment.

Embodiments of the second aspect of the disclosure can
include any one or a combination of the following features:

the assembly tool comprises a screwdriver;

the assembly tool comprises a wireless communication

device for communicating with a wireless communi-
cation device on the vehicle to determine 11 the assem-
bly tool is located on the assist handle assembly;

the wireless communication device comprises a wireless

signal transmitter;

the assembly tool further comprises a battery;

the wireless communication device on the vehicle com-

municates with a controller to determine a location of
the assembly tool;

an output device for indicating the determined location of

the assembly tool; and

the output device comprises a display.

These and other aspects, objects, and features of the
present invention will be understood and appreciated by
those skilled in the art upon studying the following speci-
fication, claims, and appended drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 1s a perspective view of a motor vehicle that 1s
configured to include one or more assist handle assemblies;

FIG. 2 1s a right side perspective view of the interior of the
vehicle illustrating an assist handle assembly having a
storage compartment and tool and located near a center
console of the vehicle, according to one embodiment;

FIG. 3 1s a right side perspective view of the assist handle
assembly of FIG. 2 with the storage compartment having a
cover shown 1n an open position;

FIG. 4 1s an exploded view of the assist handle assembly
showing the mounting arrangement onto the center console
of the vehicle;

FIG. 5A 15 a perspective view of the assist handle assem-
bly of FIG. 2 with the storage compartment cover shown in
the closed position;

FIG. 5B 1s a perspective view of the assist handle assem-
bly of FIG. 2 with the storage compartment cover shown in
the open position;

FIG. 5C 1s a perspective view of the assist handle assem-
bly of FIG. 2 with an assembly tool shown removed from the
storage compartment;

FIG. 6A 15 a perspective view of an assist handle assembly
with a storage compartment located on the assist handle,
according to another embodiment;

FIG. 6B 1s a perspective view of the assist handle assem-
bly of FIG. 6 A with the storage compartment cover shown
in the open position;

FIG. 6C 1s a perspective view of the assist handle assem-
bly of FIG. 6 A with the assembly tool shown removed from
the storage compartment; and

FIG. 7 1s a block diagram 1llustrating communication of
a vehicle controller with the assembly tool, according to one

example.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

(Ll

As required, detailed embodiments of the present disclo-
sure are disclosed herein; however, 1t 1s to be understood that
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the disclosed embodiments are merely exemplary of the
invention that may be embodied 1n various and alternative
forms. The figures are not necessarily to a detailed design;
some schematics may be exaggerated or minimized to show
function overview. Therefore, specific structural and func-
tional details disclosed herein are not to be interpreted as
limiting, but merely as a representative basis for teaching
one skilled i the art to variously employ the present
invention.

For purposes of description herein, the terms “upper,”
“lower,” “night,” “left,” “rear,” “front,” “vertical,” “horizon-
tal,” and dertvatives thereof shall relate to the concepts as
oriented 1n FIG. 1. However, 1t 1s to be understood that the
concepts may assume various alternative orientations,
except where expressly specified to the contrary. It 1s also to
be understood that the specific devices and processes 1llus-
trated 1n the attached drawings, and described 1n the fol-
lowing specification are simply exemplary embodiments of
the mventive concepts defined in the appended claims.
Hence, specific dimensions and other physical characteris-
tics relating to the embodiments disclosed herein are not to
be considered as limiting, unless the claims expressly state
otherwise.

The present 1llustrated embodiments reside primarily in
combinations of method steps and apparatus components
related to a vehicle assist handle assembly. Accordingly, the
apparatus components and method steps have been repre-
sented, where appropriate, by conventional symbols 1n the
drawings, showing only those specific details that are per-
tinent to understanding the embodiments of the present
disclosure so as not to obscure the disclosure with details
that will be readily apparent to those of ordinary skill 1n the
art having the benelit of the description herein. Further, like

numerals 1 the description and drawings represent like
clements.

As used herein, the term “and/or,” when used 1n a list of
two or more 1tems, means that any one of the listed items can
be employed by 1tself, or any combination of two or more of
the listed 1tems, can be employed. For example, 11 a com-
position 1s described as containing components A, B, and/or
C, the composition can contain A alone; B alone; C alone;
A and B 1n combination; A and C 1n combination; B and C
in combination; or A, B, and C 1n combination.

In this document, relational terms, such as first and
second, top and bottom, and the like, are used solely to
distinguish one entity or action from another entity or action,
without necessarily requiring or implying any actual such
relationship or order between such entities or actions. The
terms “‘comprises,” “‘comprising,” or any other variation
thereof, are intended to cover a non-exclusive inclusion,
such that a process, method, article, or apparatus that com-
prises a list of elements does not include only those elements
but may include other elements not expressly listed or
inherent to such process, method, article, or apparatus. An
clement proceeded by “comprises . . . a” does not, without
more constraints, preclude the existence of additional 1den-
tical elements 1n the process, method, article, or apparatus
that comprises the element.

As used herein, the term “about” means that amounts,
s1zes, formulations, parameters, and other quantities and
characteristics are not and need not be exact, but may be
approximate and/or larger or smaller, as desired, reflecting
tolerances, conversion factors, rounding ofl, measurement
error and the like, and other factors known to those of skill
in the art. When the term “about” 1s used 1n describing a
value or an end-point of a range, the disclosure should be

understood to include the specific value or end-point
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referred to. Whether or not a numerical value or end-point of
a range 1n the specification recites “about,” the numerical
value or end-point of a range 1s intended to include two
embodiments: one modified by “about,” and one not modi-
fied by “about.” It will be further understood that the
end-points of each of the ranges are sigmificant both 1n
relation to the other end-point, and independently of the
other end-point.

The terms “‘substantial,” “substantially,” and varnations
thereol as used herein are intended to note that a described
teature 1s equal or approximately equal to a value or descrip-
tion. For example, a “substantially planar” surface 1s
intended to denote a surface that i1s planar or approximately
planar. Moreover, “substantially” 1s intended to denote that
two values are equal or approximately equal. In some
embodiments, “substantially” may denote values within
about 10% of each other, such as within about 5% of each
other, or within about 2% of each other.

As used herein the terms “the.,” “a,” or “an,” mean “at
least one,” and should not be limited to “only one” unless
explicitly indicated to the contrary. Thus, for example,
reference to “a component” includes embodiments having
two or more such components unless the context clearly
indicates otherwise.

Referring to FIGS. 1-7, an assist handle assembly 30 for
a vehicle 10 1s illustrated having an assist handle configured
to be gripped by a user, a releasable connector configured to
secure the assist handle assembly to a structural component
of the vehicle with the connector comprising a fastener
having a key surface, a storage compartment provided in the
assist handle and having a cover and a holder, and an
assembly tool configured for engaging the key surface of the
fastener during assembly and disassembly of the connector
from the structural component of the vehicle, wherein the
assembly tool 1s stored 1n the storage compartment.

With particular reference to FIG. 1, one example of a
motor vehicle 10 1s generally illustrated. The motor vehicle
10 1s generally shown as an off-road style, wheeled vehicle
that may be driven on a roadway or driven ofl-road on
various types of terrain. The motor vehicle 10 generally
includes a plurality of road wheels 12 and a vehicle body 14
generally defining a passenger compartment 18 with ingress/
egress openings 16 which may be closed with doors. The
doors may include hingedly connected door panels with
windows or crossbars having exposed openings that may be
fixedly 1nstalled or removable, according to wvarious
examples. While a wheeled vehicle 1s generally shown and
described herein, 1t should be appreciated that other vehicles
such as boats, trains, planes and other vehicles may be
equipped with the assist handle assembly 30.

The motor vehicle 10 1s configured to include one or more
seats 20 for holding passengers seated within the passenger
compartment 18 of the vehicle 10. In a typical passenger
vehicle seating arrangement, a front row of bucket seats may
include two seats spaced apart and the second row may have
a bench seat configuration that may include a row of three
seats or may include two seats separated by a rear center
console. The front row seats 20 are generally rearward of a
dashboard 22. A front center console 24 1s shown located
centrally within the front row of seats 20 between a driver
seat and a passenger seat. The center console 24 may be
configured with storage compartments, drink holders and
other features. An assist handle assembly 30 1s shown
connected to the center console 24 proximate an upper side
of a side wall 26, according to one embodiment.

Referring to FIGS. 2 and 3, the assist handle assembly 30
1s shown assembled onto a passenger side of the center
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console 24 and positioned to enable a passenger seated on
seat 20 to engage and grip the assist handle assembly 30 with
a hand for support while entering the vehicle and while
traveling 1n the vehicle 10. For example, when the vehicle 10
1s traveling off-road on rough terrain, a passenger seated on
the passenger seat 20 may grip the assist handle assembly 30
for purposes of maintaining balance and stability. While the
assist handle assembly 30 1s shown located on the passenger
or right side of the center console 24, it should be appreci-
ated that the assist handle assembly 30 may be located on the
driver or right side of the center console 24, on the vehicle
body side of a passenger seat, 1n the rear row of seating such
as on a rear center console or at other locations within the
vehicle 10.

The assist handle assembly 30 includes a handle base 34
that connects to the center console 24 and an assist handle
32 designed to receive and support a user’s hand gripped
thereto. The handle base 34 1s connected to the center
console 24 via an underlying bracket and fasteners 41 as
shown and described herein. The assist handle assembly 30
serves both as an assist handle and an assembly tool holder
holding an assembly tool that i1s configured to be used for
assembly and disassembly of the assist handle assembly 30
from a structural component of the vehicle 10.

The assist handle assembly 30 1s shown in an unas-
sembled state 1n FIG. 4 for mounting onto a bracket 50 1n the
center console 24. A pair of threaded fasteners, such as
screws 41, extend through openings 43 within the handle
base 34 and into threaded recesses 48 1n the top plate 46 of
bracket 50. The bracket 50 may, in turn, extend to a rigid
support structure component such as a vehicle floor 52
where the bottom end of the bracket 50 may be fastened to
the floor 52 via threaded fasteners 54. As such, the assist
handle assembly 30 1s rnigidly attached onto the bracket 50
which 1s fixedly supported by a rigid floor structure com-
ponent of the vehicle 10 to allow the assist handle to
withstand forces experienced during normal use of the assist
handle assembly 30.

The releasable connector shown 1n one embodiment con-
figured as a pair of fasteners 41 may be embodied as one or
more screws each having a threaded shaft and an enlarged
screw head on one end with a key surface designed to
matingly engage the key surtace 74 on the assembly tool 70.
As such, the assembly tool 70 may be employed as a
screwdriver to engage the screw head on the fasteners 41 and
rotate the fasteners 41 clockwise or counterclockwise to
screw or unscrew the fasteners 41 extending into threaded
recesses 48 to thereby assembly or disassemble the assist
handle assembly 30. It should be appreciated that the releas-
able connector may include one or more screws, according
to one embodiment or may include other fasteners such as
bolts and other fastening devices that may be manipulated
by the assembly tool 70 to assemble or disassemble the assist
handle assembly 30.

The assist handle assembly 30 1s further illustrated in
FIGS. 5A-5C with the assembly tool 70 removably stored
within the storage compartment 36 located in the handle
base 34. The storage compartment 36 1s shown as a rectan-
gular compartment formed 1n a top surface of the handle
base 34. The storage compartment 36 has a cover 38 that
may p1vot between an open position as seen 1n FIGS. 3B and
5C and a closed position as shown 1n FIG. 5A. The storage
compartment 36 has a holder configured as a pair of oppos-
ing retention members 40A and 40B that may engage and
hold the assembly tool 70 in a fixed position within the
storage compartment 36 during normal vehicle travel. The
cover 38 may pivot about a longitudinal end to the closed
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6

position shown i FIG. 5A to cover the storage compartment
36 and assembly tool 70 from visible sight of a passenger or
passersby.

The assembly tool 70 1s shown embodied as a screwdriver
in FIG. 5SC having a handle 72 at one end and a key
engagement surface 74 located at the opposite other end.
The key engagement surface 74 has an outward or inward
extending surface pattern that matches the pattern of the key
surface on fasteners 41 such that the key engagement surface
74 may engage the fasteners to allow a user to forcibly turn
the fasteners to disassemble the assist handle assembly 30
from the underlying bracket and to assemble the assist
handle assembly 30 onto the bracket. In eflect, the assembly
tool 70 may be a screwdriver having a known or unique
keyed surface. As such, a user may remove the hidden
assembly tool 70 from the storage compartment 36 and
engage the fasteners 41 for assembly and disassembly of the
assist handle assembly 30.

The assembly tool 70 1s also shown having wireless
communication circuitry 84 and a battery 82 for supplying
power to the wireless communication circuitry 84. The
wireless communication circuitry 84 may include short
range low power transmitter circuitry such as Bluetooth®
(BLE) that may transmit a wireless radio frequency (RF)
signal which may be received by wireless circuitry 1n the
vehicle controller. Alternatively, the wireless communica-
tion circuitry 84 may include transceiver circuitry that may
transmit and receive signals. By transmitting a short range
wireless signal, the location of the assembly tool 70 may be
determined by processing one or more signals recerved by
one or more receivers on the vehicle 10. For example, a
plurality of receivers within the vehicle 10 may receive the
wireless signal transmitted with the wireless communication
circuitry 84 and may determine a location of the assembly
tool 70 by processing the amplitude of the signal and using
signal triangulation from the signal recerved by each of a
plurality of receivers. The signal received by each recerver
may be processed to determine a location or distance of the
assembly tool 70 from each recerver based on amplitude of
the signal and/or time of flight of the signal. Using signal
triangulation, signals received at a plurality of receivers may
perform triangulation to determine a more precise location
of the assembly tool 70 based on the received plurality of
signals.

Referring to FIGS. 6 A-6C, an assist handle assembly 30
1s 1llustrated having a storage compartment 36 located on an
underside of the assist handle 32, generally located on a
vehicle forward portion of the assist handle 32, according to
another embodiment. In this embodiment, the storage com-
partment 36 likewise includes a holder configured as a pair
of retention members 40A and 40B and a cover 38 for
holding and concealing the assembly tool 70. By placing the
storage compartment 36 on an underside of the assist handle
32, the assembly tool 70 1s stored in a less obvious location
hidden from view from passengers and passersby. It should
be appreciated that the storage compartment 36 may be
located elsewhere on the assist handle assembly 30.

Retferring to FIG. 7, the assembly tool 70 1s shown
configured to communicate wirelessly with a vehicle con-
troller 100. According to one embodiment, assembly tool 70
has a battery 84 and wireless communication circuitry 84,
such as a Bluetooth® (BLE) transmitter that may commu-
nicate with wireless communication circuitry 106 (BLE)
coupled to or associated with the vehicle controller 100. The
vehicle controller 100 may include control circuitry, such as
a microprocessor 102 and memory 104. The vehicle con-
troller 100 may communicate with the assembly tool 70 and
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may generate one or more outputs 110 such as an indication
of the location of the assembly tool 70. For example, the
vehicle controller 100 may determine whether the assembly
tool 70 1s located on the vehicle 10 and within the storage
compartment 36 or 1f the assembly tool 70 1s displaced from
the vehicle and storage compartment. The location of the
assembly tool 70 and/or an 1ndication that the assembly tool
70 1s not detected 1n the storage compartment 36 or vehicle
10 may be displayed to a user via an output device 110 such
as a vehicle display 112 as shown i FIG. 3 or via other
human machine interface (HMI).

Accordingly, the assist handle assembly 30 advanta-
geously provides for an assist handle having an assembly
tool and a tool holder configured to assemble and disas-
semble the assist handle assembly 30 from a structural
component of the vehicle 10. The assembly tool 70 and
releasable connector 41 may enable the assist handle assem-
bly 30 to be assembled, or disassembled, or to move to a new
position within the vehicle with the assembly tool having a
key surface that engages the releasable connector that con-
nects the assist handle assembly 30 onto the vehicle struc-
ture. As a result, the unique assembly tool may be stored
within the assist handle assembly such that a user may not
casily disassembly and steal the assist handle assembly.

It should be appreciated that the assist handle assembly 30
may be located at one or more other locations on the vehicle
10, such as on the dashboard, a door side of the vehicle, a
pillar and elsewhere on the vehicle 10. The assist handle
assembly 30 may be an add-on assembly that can be
assembled onto the vehicle 10 by a user with the releasable
connectors, e.g., fasteners, that allow for easy assembly and
disassembly of the assist handle assembly 30 from the
vehicle 10. The assist handle assembly 30 may thereby
replace another assembly such as an assist handle that does
not have any accessories or has other accessories, for
example.

It 1s to be understood that variations and modifications can
be made on the atorementioned structure without departing,
from the concepts of the present invention, and further 1t 1s
to be understood that such concepts are mtended to be
covered by the following claims unless these claims by their
language expressly state otherwise.

What 1s claimed 1s:

1. An assist handle assembly for a vehicle, the assist
handle comprising:

an assist handle configured to be gripped by a user;

a releasable connector configured to secure the assist
handle assembly to a structural component of the
vehicle, the connector comprising a fastener having a
key surface;

a storage compartment provided 1n the assist handle; and

an assembly tool configured for engaging the key surface
of the fastener during assembly and disassembly of the
connector from the structural component of the vehicle,
wherein the assembly tool 1s stored in the storage
compartment.

2. The assist handle assembly of claim 1, wherein the

storage compartment has a cover.

3. The assist handle assembly of claim 2, wherein the
storage compartment further comprises a holder within the
storage compartment for holding the assembly tool.

4. The assist handle assembly of claim 1, wherein the
assembly tool comprises a screwdriver.
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5. The assist handle assembly of claim 1, wherein the
assembly tool comprises a wireless communication device
for communicating with a wireless communication device
on the vehicle to determine 11 the assembly tool 1s located on
the assist handle assembly.

6. The assist handle assembly of claim 5, wherein the
wireless communication device comprises a wireless signal
transmuitter.

7. The assist handle assembly of claim 6, wherein the
assembly tool further comprises a battery.

8. The assist handle assembly of claim 3, wherein the
wireless communication device on the vehicle communi-
cates with a controller to determine the location of the
assembly tool.

9. The assist handle assembly of claim 8, wherein the
controller processes a wireless signal received from the
assembly tool and determines the location based on strength
of the wireless signal.

10. The assist handle assembly of claim 9, wherein the
vehicle has a plurality of signal receivers for receiving the
wireless signal, and wherein the controller determines the
location based on signal triangulation.

11. The assist handle assembly of claim 9 further com-
prising an output device for indicating the location of the
assembly tool.

12. The assist handle assembly of claim 11, wherein the
output device comprises a display.

13. An assist handle assembly for a vehicle, the assist
handle comprising:

an assist handle configured to be gripped by a user;

a releasable connector configured to secure the assist
handle assembly to a structural component of the
vehicle, the connector comprising a fastener having a
key surface;

a storage compartment provided in the assist handle, the
storage compartment having a cover and a holder; and

an assembly tool configured for engaging the key surface
of the fastener during assembly and disassembly of the
connector from the structural component of the vehicle,
wherein the assembly tool 1s stored on the holder 1n the
storage compartment.

14. The assist handle assembly of claim 13, wherein the

assembly tool comprises a screwdriver.

15. The assist handle assembly of claim 13, wherein the
assembly tool comprises a wireless communication device
for communicating with a wireless communication device
on the vehicle to determine 11 the assembly tool 1s located on
the assist handle assembly.

16. The assist handle assembly of claim 15, wherein the
wireless communication device comprises a wireless signal
transmuitter.

17. The assist handle assembly of claim 16, wherein the
assembly tool fturther comprises a battery.

18. The assist handle assembly of claim 15, wherein the
wireless communication device on the vehicle communi-
cates with a controller to determine a location of the assem-
bly tool.

19. The assist handle assembly of claim 13 further com-
prising an output device for indicating the determined loca-
tion of the assembly tool.

20. The assist handle assembly of claim 19, wherein the
output device comprises a display.
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